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Abstract 
At present, Mendeley is the only academic social networking service that allows users to form interest 
groups. Sharing papers relevant to the group theme is one of the major activities of group members. In 
this study, we focused on Mendeley’s public groups, interested in their effectiveness in aggregating high-
value academic papers. The value of the papers can be indicated with their readerships, a popular 
altmetric. Do the papers shared in groups have higher readerships than the ones that are not shared in 
groups? We obtained significant results for all of the 24 Mendeley disciplines examined. However, 
disciplinary differences exist: natural sciences and engineering present relatively higher levels of paper 
readership disparity than humanities and social sciences. Our findings suggest that exploring groups’ 
paper collections is a useful alternative method of information seeking, especially in natural sciences and 
engineering.  
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1 Introduction 
The past decade witnesses the rise of academic social networking services (ASNS). Mendeley is a typical 
ASNS but distinguishes itself by allowing users to form interest groups (Espinoza Vasquez and Caicedo 
Bastidas, 2015). There are two types of groups on Mendeley: private and public. One cannot access any 
information about/of private groups unless he or she has joined the groups. Public groups on the contrary 
are open to anyone literally, even those who have not registered with Mendeley. Each public group has a 
main page where one can view the group’s name, the discipline(s) it belongs to, a list of group members, 
a list of papers shared in the group, and all the discussion threads, etc. This study is interested in 
Mendeley’s public groups, and the “groups” mentioned hereafter refer exclusively to this type. 
Since a group is explicitly associated with a certain topic, e.g. “digital reference” and “progressive 
supranuclear palsy”, the paper sharing activities of group members engender a focused repository of 
academic resources on that topic. In this way, Mendeley enables an alternative to keyword searching or 
discipline browsing for information seekers, i.e. exploring the paper collections of public groups. It has 
been found that groups in social software, by aggregating resources related to a common interest, can 
play the role of proxy in resource finding (Jiang, 2013). The fact, however, is that any papers accessible 
via groups can also be found through general searching or browsing on Mendeley. This leads us to 
ponder why users may want to adopt such alternative. If the papers shared in groups demonstrate higher 
value than those that are not, the proxy of groups will certainly seem appealing in paper seeking. 
As a result in this study, we aim to compare the overall value of shared-in-groups (SiG) papers 
and not-shared-in-groups (nSiG) papers on Mendeley. In particular, a popular altmetric, i.e. Mendeley 
readership, is used to determine paper value. We in addition take into account the influences of 
disciplines when performing the comparison, as users’ paper sharing behavior varies from discipline to 
discipline (Gao et al., 2015). 
 
The two research questions addressed in this study are: 
• RQ1: for each discipline, is there a significant difference between SiG papers and nSiG papers in 
their overall value? 
• RQ2: for the disciplines where significant differences exist, do they present different levels of 
disparity in paper value?  
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In investigating the above research questions, we employed non-parametric tests to compare the 
readerships of SiG and nSiG papers. These two sets of papers were sampled for each discipline, and 
paper readerships counts were captured using a Python program. The remainder of the paper is 
organized as follows: previous studies taking Mendeley as the research setting is reviewed firstly, with a 
focus on groups and altmetrics; then we report the data collection process and the results of data 
analysis; and discussion and conclusions are provided in the last section. 
2 Related Work 
There has been an increasing interest in the study of Mendeley since its foundation in 2008. Researchers 
have examined various functionalities offered by this ASNS, with special attention attracted to its 
application in collaborative learning (Eddy et al., Adriaanse and van Niekerk, 2013). Mendeley groups 
were explored as a research focus for the first time in a study of users’ overall participation in groups (Oh 
and Jeng, 2011). Jeng et al. (2012) then probed into owners’ descriptions of the groups: it was found that 
several factors in the descriptions had an effect on the changes in the numbers of both group members 
and papers shared. Based on the Venue-Author-Coupling (VAC) method, Jiang et al. (2013) made a 
social network analysis on groups and members. A questionnaire survey was conducted recently to 
understand users' common activities, usage habits, and motivations for joining groups (Jeng et al., 2014). 
It is obvious that the above studies on Mendeley groups concentrate on the user element. We are 
more concerned with the paper element in this study. Academic papers are the primary resources on 
Mendeley and paper sharing is a major activity in Mendeley groups. Mendeley will keep track of the 
readership of each paper, i.e. the total number of users who have collected this paper to their personal 
library. Mendeley readership is widely known as an “altmetric”. 
The term “altmetrics” was introduced by Priem in 2010 to stand for “alternative informetrics” 
(Priem et al., 2010). A variety of altmetrics, including the counts of papers being viewed, discussed, 
saved, cited, and recommended, have been derived in virtue of the rich data from social media as 
alternatives to traditional informetrics, such as the impact factor and h-index (Thelwall et al., 2013). 
Mendeley readership is a typical altmetric that is based on paper saving. Researchers have devoted great 
efforts to measuring its effectiveness, considering two major indicators, i.e. the percentage of the papers 
embodied in the mainstream scientific publication databases that are also covered by Mendeley as well 
as the relationship between Mendeley readership and citation-based informetrics.  
Zahedi et al. (2013) examined several data sources, including Mendeley, Twitter, Wikipedia, and 
Delicious, to see their coverage of the Web of Science publications. It was found that Mendeley 
presented the highest coverage which was 62.6%. Besides, a moderate correlation (r=.49) was detected 
between Mendeley readership counts and citation indicators. Haustein et al. (2013) obtained similar 
results with a sample of bibliometrics papers: Mendeley’s coverage of these papers was much higher 
than CiteULike (82% vs. 28%), and Mendeley readerships were also moderately correlated (r=.45) with 
Scopus citations. However an investigation of four journals in the field of Library and Information Science 
revealed a little higher correlation (r=.6) between Mendeley readership counts and Scopus citation counts 
(Maflahi and Thelwall, 2014).  
As a matter of fact, the level of correlation may be influenced by the discipline. According to 
Mohammadi & Thelwall (2014), the overall correlation between Mendeley readership counts and citations 
for the social sciences was higher than for the humanities. Another relevant finding is that the Mendeley 
readership counts contributed by scientific users (i.e. professors, PhD, postdocs, and academic 
researchers) were more correlated with citations than educational and professional users, suggesting the 
impacts of Mendeley user type (Zahedi et al., 2014). 
It is interesting to notice that Mendeley readership also has strong timeliness. As in Maflahi & 
Thelwall (2014), papers would need 7 years to accumulate as many Scopus citations as Mendeley 
readers. In other words, Mendeley readership may be a useful altmetric for both newer and older papers. 
Proponents of this altmetric even found that its effectiveness of filtering highly cited publications was as 
good as Journal Citation Scores (Zahedi et al., 2014). 
3 Method 
3.1 Experiment Design 
Although one can extract all SiG papers from the paper lists of groups, it is difficult to exhaust all the nSiG 
papers for being dissociative. Thus we decided to conduct our analysis on a more meaningful subset of 
Mendeley papers, i.e. those that could be also found on Web of Science (WoS).  
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WoS is the most widely recognized professional academic service today. It gives access to 
multiple citation databases, enabling researchers in various disciplines to explore high-quality scientific 
literature, including scholarly books, journals, and conference proceedings, etc. As indicated in previous 
studies, Mendeley’s coverage of WoS papers exceeds 60%(Zahedi et al., 2013).  
The cross reference of both services allowed us to identify a sample in which each paper was 
either a SiG paper or a nSiG paper. Furthermore, we were able to focus on the relationship between 
readership and the independent variable of interest, i.e. paper sharing in groups, by controlling other 
factors possibly affecting paper readerships, e.g. publication year, document type, and language. 
The discipline is an important consideration in our comparison of the readerships of SiG and nSiG 
papers. It is worth mentioning however that WoS has a different classification of disciplines from 
Mendeley. In tackling this problem, we adopted Mendeley’s 25 first-level disciplines, such as “Chemistry” 
and “Education”, and merged similar sub-disciplines at the second level of WoS’s classification into 
Mendeley’s. In particular, the discipline “Design” on Mendeley was disregarded because none of its sub-
disciplines has a counterpart in the WoS classification. That is, only 24 Mendeley disciplines were 
investigated in our analysis. 
3.2 Data Collections 
The first step of data collection was capturing the metadata of all the SiG papers on Mendeley. This was 
done with a Web crawler written in Python that visited the main page of each group under each discipline 
in July 2014 and recorded the title, author name(s), publication year, and readership count of each paper 
shared in groups. We identified 5,034,736 distinct papers from 106,156 groups and stored their metadata 
in a SQL database named “MSP-DB”. 
Next we conducted search on WoS to download the bibliographic information of all the English 
articles published in 2011. We restricted the publication year to “2011” because the period of 3 years 
allows sufficient time for papers to receive relatively stable readership counts.  As a matter of fact, “a 
longer period of time was not considered necessary because social web mentions seem to be faster to 
accrue than citations” (Thelwall et al., 2015). The search was performed in October 2014, and a total of 
1,854,115 records were obtained. We compared these records with those in “MSP-DB”, and the matching 
ones constitute the sample of SiG papers ready for analysis.  
For the remaining records, we needed to determine whether they were also covered by Mendeley. 
Their titles were used as queries to search for papers on Mendeley website. For each paper returned 
from the search, it would be recognized as a nSiG paper. We created another Python program to perform 
the search automatically, thus engendering the sample of nSiG papers. The program in addition recorded 
the readership count displayed on the search results page for each nSiG paper. 
3.3 Analysis & Results 
As the result of the above data collection process, we obtained 81,739 SiG papers and 592,764 nSiG 
papers, a total of 674,503 papers that account for 36.38% of the 1,854,115 WoS records. Figure 1 
displays their distributions over the 24 disciplines. The total numbers of papers in each discipline range 
widely from 678 to 155,504. The top three disciplines are Biological Sciences, Medicine, and Engineering. 
One may find at the lower end that Art and Literature, Economics, and Philosophy are the disciplines with 
the fewest papers. With respect to SiG papers, the ranking of the disciplines changes just to a lesser 
extent. The overall pattern is still that natural sciences, medicine, engineering dominate the top half of the 
figure while humanities and social sciences the bottom half. 
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Figure 1. Distributions of SiG papers and nSiG papers over the 24 disciplines 
We also calculated the percentage of SiG papers in all papers for each discipline (Figure 1). The highest 
percentages are presented by Business Administration (23.13%), Electrical and Electronic Engineering 
(22.81%), and Computer and Information Science (22.24%), while the lowest Mathematics (4.95%), 
Astronomy / Astrophysics / Space Science (7.33%), and Physics (8.40%). These disciplines are mostly 
natural sciences and engineering. In fact, the percentage of SiG papers informs us the chance of a 
particular paper being shared in the groups in a discipline. The higher the percentage, the more active the 
paper sharing activities in that discipline. 
We employed Mann-Whitney U test to compare the readerships of SiG papers and nSiG papers for 
each discipline. The Mann-Whitney U test is a nonparametric test that compares two unpaired groups. 
The critical Z value is 2.29 (alpha = 0.01). If the obtained |Z| value is greater than 2.29, then we should 
reject the null hypothesis. The larger the |Z| value, the greater the difference between the two groups 
(Butler, 1985). 
The R Project was used to conduct a series of Mann-Whitney U tests (left-tailed). The obtained |Z| 
value of each discipline can be found in Table 1. Interestingly, significant differences exist between SiG 
papers and nSiG papers in their readerships for all the disciplines since all the |Z| values are larger than 
2.29. To be more specific, the papers shared in Mendeley groups had significantly higher value than 
those that are not, regardless of discipline. Table 1 also illustrates the mean and standard deviation 
statistics of SiG and nSiG paper readerships. In particular, the readerships of the SiG papers in Medicine 
have a remarkably large standard deviation, which means that they vary over the widest range. 
Table 1. Results of Mann-Whitney U test for 24 disciplines  
Discipline 
SiG readerships nSiG readerships 
|Z| 
Mean SD Mean SD 
Engineering 107.31  808.13  12.81 22.92 69.78 
Biological Sciences 163.11  10166.96  14.37 20.86 68.58 
Physics 44.42  143.13  8.04 11.22 59.94 
Computer and Information Science 76.59  288.30  10.36 14.06 55.81 
Chemistry 40.12  115.71  8.23 11.23 54.96 
Medicine 135.23  11847.63  8.12 10.60 51.56 
Environmental Sciences 85.21  416.95  15.96 20.21 48.02 
Business Administration 111.10  658.39  15.94 18.88 47.66 
Materials Science 47.07  146.91  8.89 13.44 43.05 
Earth Sciences 43.66  110.95  11.78 11.32 40.40 
Social Sciences 62.97  166.84  13.03 14.07 33.58 
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Psychology 78.77  419.95  16.29 17.46 31.50 
Mathematics 62.56  336.39  4.47 9.96 28.36 
Electrical and Electronic Engineering 48.84  96.01  8.98 11.24 24.97 
Management Science / Operations 
Research 64.44  180.23  11.02 13.19 24.87 
Education 88.52  298.90  13.84 14.25 22.57 
Astronomy / Astrophysics/Space 
Science 27.93  36.12  5.79 5.82 18.90 
Humanities 35.19  105.07  8.25 9.28 11.49 
Economics 93.06  188.59  16.12 14.64 9.94 
Philosophy 62.30  169.38  8.85 9.87 9.45 
Linguistics 40.44  77.53  12.26 11.28 9.31 
Law 34.76  64.13  11.15 13.22 9.29 
Sports and Recreation 33.25  57.48  13.78 13.73 7.54 
Arts and Literature 22.72  37.65  7.41 9.55 5.21 
 
Next, we compared the |Z| values to determine the levels of disparity in paper value. Engineering (|Z| = 
69.78) and Biological Sciences (|Z| = 68.58) which are among the top disciplines with the most papers 
also demonstrate the greatest disparity between SiG and nSiG paper readerships. They are followed by 
Physics (|Z| = 59.94), Computer and Information Science (|Z| = 55.81), and Chemistry (|Z| = 55.81). 
These disciplines are again typical natural sciences and engineering. In contrast, the disparity is much 
less obvious in humanities and social sciences, as represented by Art and Literature (|Z| = 5.21), Sports 
and Recreation (|Z| = 7.54), and Law (|Z| = 9.29). 
4 Discussion & Conclusions 
4.1 Groups as a proxy of information seeking 
For RQ 1, we detected significant readership differences between SiG papers and nSiG papers in all of 
the 24 Mendeley disciplines investigated. The former demonstrated significantly higher readerships than 
the latter, indicating that Mendeley groups were useful aggregators of higher-value academic papers on 
specific research topics. Such finding supports the potential of the groups as an information seeking 
proxy. 
Each group has associated itself with no more than three disciplines and specified a group name. 
These are useful information scent (Pirolli and Card, 1999) that will lead users to the papers shared in the 
group. This is much more than an alternative means of paper finding since the collective sharing activities 
help filter out the unwanted noise that may otherwise be returned by the general searching and browsing 
on the same topics. Furthermore, users can monitor the group updates to discover newly shared papers, 
thus enabling passive information seeking. 
For groups to play the role of proxy effectively, it should be easy for users to find the groups 
relevant to their needs or interests, and more importantly, to identify the ones with papers of highest 
value. Although Mendeley provides both keyword-based group search and a complete list of groups 
under each discipline, the display of the groups lacks explicit ranking. That is, groups with varied group 
sizes and paper collection sizes are mingled, and users have to click further to view paper readerships. 
We suggest that Mendeley might consider adding an indicator to help users determine the overall value of 
papers shared in a group when they scan group lists. And the groups in a list can be ranked by taking into 
account all of the three major dimensions: group popularity, member activity, and paper value.  
 
4.2 Disciplinary differences in paper sharing 
 
For RQ 2, we found that the 24 Mendeley disciplines presented different levels of readership disparity 
between SiG papers and nSiG papers. Such disparity reflects the effectiveness of groups in aggregating 
higher-value papers. It is indicated with the |Z| value obtained from the Mann-Whitney U test. The larger 
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the |Z| value, the greater the disparity. As can be found in Table 1, natural sciences and engineering have 
much larger |Z| values than humanities and social sciences. The superiority of the former disciplines is 
also evident in terms of the paper sharing activeness as shown by the percentage of SiG papers in a 
discipline. Therefore, the groups in the former disciplines should be more likely to be adopted by users in 
their paper seeking than those in the lattesr ones. 
After comparing the above disciplinary differences with the findings from several previous studies 
on Mendeley, we identified three interesting facts relevant to the readership disparity level. First, there is 
an obvious overlap between the disciplines with greater disparity in our study with those with larger 
numbers of users (Oh and Jeng, 2011, Jeng et al., 2014). Second, these disciplines also happen to be 
those in which users have longer history of visiting Mendeley (Jeng et al., 2014). And third, the disciplines 
identified to contain larger numbers of groups by Gao et al. (2015) are found to have larger |Z| values in 
this study. It is worth noting that the majority of these disciplines are natural sciences and engineering. 
Probably, researchers from these disciplines are more dependent on Mendeley as a research tool, more 
proficient in using Mendeley, and more enthusiastic about forming groups. We plan to verify this by 
collecting and analyzing more data in the next stage of research. 
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